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1
REFRIGERATOR

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

This application 1s a U.S. National Stage Application
under 35 U.S.C. § 371 of PCT Application No. PCT/
KR2016/008807, filed Aug. 10, 2016, which claims priority

to Korean Patent Application No. 10-2015-0117849, filed

Aug. 21, 2015, whose entire disclosures are hereby incor-
porated by reference.

TECHNICAL FIELD

The present mvention relates to a refrigerator.

BACKGROUND ART

A reingerator 1s a home appliance which keeps food
refrigerated or frozen for a long time, and a device for
curbing activity of many harmful microbes which may spoil
food, or removing the microbes 1s required in the refrigera-
tor.

That 1s, an air purifying filter or the like may be 1nstalled
to remove harmiul bacteria contained 1n cooling air inside a
relrigerator compartment or a freezer compartment, and a
sterilizing element which fits a kind, a size and a biological
characteristic of a removal target should be 1included 1n the
air purifying filter.

In a related art, there had been proposed a filter assembly
in which a plurality of filters for deodorization and steril-
1zation 1n a storage compartment are arranged to be over-
lapped with each other, and each of the filters 1s coated with
biological and chemical elements including various steril-
1zing elements.

Also, there has been proposed a sterilizing device 1n
which a light source emitting ultraviolet rays, and a photo-
catalytic filter which performs a sterilizing function using
the ultraviolet rays 1 a certain wavelength range as a
catalyst are installed.

According to Korean Patent Publication No. 10-2013-
0015016 which was filed by the applicant, 1t may be
understood that a photocatalytic filter using an LED light
source emitting the ultraviolet rays 1n a wavelength range of
256 nm 1s employed.

However, in the case of the sterilizing device using the
conventional UV photocatalytic filter, there are some disad-
vantages that the LED light source 1s expensive, and also 1s
not supplied smoothly.

Also, 1 the case of the conventional UV photocatalytic
filter, there are some problems that the ultraviolet rays are
not evenly spread to the entire photocatalytic filter, and a
portion of the filter at which a photocatalytic reaction does
not occur 1s generated, and thus the sterilizing function 1s
degraded.

DISCLOSURE OF INVENTION
Technical Problem

The present mvention 1s directed to providing a refrig-
erator which 1s able to solve the above-described problems.

Solution to Problem

One aspect of the present invention provides a refrigerator
including a sterilizing device, wherein the sterilizing device
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includes a light source assembly which emits visible rays,
and a photocatalytic filter which reacts with the visible rays,
and the light source assembly 1s disposed to be inclined at a
predetermined angle with respect to a horizontal line equally
dividing the photocatalytic filter 1n a case.

ftects of Invention

L1

Advantageous .

The refrigerator having the sterilizing device according to
the embodiment of the present mvention having the above-
described configuration has the following eflects.

First, since the visible ray LED emitting the visible rays
having a wavelength range of 400 to 800 nm 1s used as the
photocatalytic filter, a high-etlicient sterilizing effect can be
obtained with a low cost.

Second, since the plurality of light sources are disposed at
the predetermined interval, and the light sources are dis-
posed 1n a diagonal direction of the filter assembly, the
visible rays emitted from the light sources are evenly
radiated to the entire area of the photocatalytic filter, and
thus the sterilizing eflect can be maximized.

Third, since a gap between the deodorizing filters dis-
posed between the photocatalytic filters 1s selected appro-
priately so that the visible rays emitted from the light sources
can sufliciently reach the forefront photocatalytic filter, the
sterilizing eflect can be 1ncreased.

Fourth, since the chip-on-board type LED elements are
used as the light emitting elements, a wider light emitting
angle than that of a bulb type LED can be ensured, and the

visible rays can be evenly radiated to the entire area of the
photocatalytic filter.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 illustrates a front view of a refrigerator having a
sterilizing device according to an embodiment of the present
invention.

FIG. 2 1s an exploded perspective view of a storage
compartment 1n which the sterilizing device according to the
embodiment of the present invention 1s installed.

FIG. 3 1s a cross-sectional view taken along III-111 of FIG.
2.

FIG. 4 1s a perspective view of a guide ring forming the
sterilizing device according to the embodiment of the pres-
ent 1nvention.

FIG. 5 1s a perspective view of a front case forming the
sterilizing device according to the embodiment of the pres-
ent 1nvention.

FIG. 6 1s a perspective view of a front frame forming the
sterilizing device according to the embodiment of the pres-
ent 1nvention.

FIG. 7 1s a perspective view of a rear frame forming the
sterilizing device according to the embodiment of the pres-
ent 1nvention.

FIG. 8 1s a perspective view of a light source module
forming the sterilizing device according to the embodiment
of the present invention.

FIG. 9 1s a view 1llustrating an arrangement state of the
rear frame and the light source module.

FIG. 10 1s a view 1illustrating light distribution of visible
rays emitted from the light source module to a filter unat.

FIG. 11 15 a perspective view of a rear case forming the
sterilizing device according to the embodiment of the pres-
ent 1invention.
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3
MODE FOR THE INVENTION

Hereinafter, a reirigerator having a sterilizing device
according to an embodiment of the present invention will be
described 1n detail with reference to the accompanying
drawings.

FIG. 1 illustrates a front view of a refrigerator having a
sterilizing device according to an embodiment of the present
invention.

Referring to FIG. 1, a reirigerator 10 according to an
embodiment of the present mvention may include a cabinet
11 1n which a storage compartment 1s provided, and a door
which 1s connected to the cabinet 11 to open and close the
storage compartment, and a refrigeration cycle which cools
the storage compartment.

Specifically, the storage compartment may include a
freezer compartment which keeps food frozen, and a refrig-
crator compartment 112 which keeps the food refrigerated.
And the door may include a freezer compartment door 121
which opens and closes the freezer compartment, and a
refrigerator compartment door 122 which opens and closes
the refrigerator compartment 112.

Also, a sterilizing device 20 according to an embodiment
of the present mvention may be installed at a duct cover 135
forming a rear surface of the refrigerator compartment 112.
The sterilizing device 20 may be installed at not only the
refrigerator compartment but also the freezer compartment.

Hereinatiter, a configuration and a function of the steril-
1zing device 20 will be described in detail with reference to
the drawings.

FIG. 2 1s an exploded perspective view of the storage
compartment 1n which the sterilizing device according to the
embodiment of the present invention 1s 1nstalled, and FIG. 3
1s a cross-sectional view taken along III-III of FIG. 2.

Referring to FIGS. 2 and 3, the storage compartment
according to the embodiment of the present invention may
include an inner case 17, a cooling air duct 16 which 1is
installed at a front surface of the inner case 17, and a duct
cover 15 which covers a front surface of the cooling air duct
16.

Specifically, the cabinet 11 1ncludes the inner case 17, an
outer case (not shown) which surrounds the inner case 17
and forms an exterior of the refrigerator 10, and a foaming
material which 1s filled between the inner case 17 and the
outer case.

Also, the cooling air duct 16 1s a duct through which
cooling air supplied from an evaporator chamber (not
shown) for accommodating an evaporator tlows, and the
cooling air flowing through the cooling air duct 16 1is
discharged into the storage compartment.

Also, the duct cover 15 serves to cover the cooling air duct
16 and thus to enable the cooling air duct 16 not to be seen
by a user. That 1s, the duct cover 15 substantially defines a
rear wall surface of the storage compartment. And the duct
cover 15 may include a sterilizing device installation portion
at which the sterilizing device 20 1s installed, and a plurality
of cooling air discharge ports 151 through which the cooling
air flowing through the cooling air duct 16 1s discharged nto
the storage compartment. Here, the storage compartment
may be a relrigerator compartment or a freezer compart-
ment, and the embodiment 1s an example 1n which the
storage compartment 1s a refrigerator compartment.

Specifically, the sterilizing device installation portion may
include a rear case seating portion 152 at which a rear case
(to be described later) forming the sterilizing device 20 1s
seated, a fan module support rib 153 which 1s formed 1nside
the rear case seating portion 152 to support a fan module (to
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be described later) forming the sterilizing device 20, and a
fan module seating rib 154 rib 154 1s formed at a rear end
of the fan module support rib 153 to prevent the fan module
from being separated toward a rear of the duct cover 15. And
a plurality of hooking protrusions 155 may be formed at an
outer circumierential surface of the fan module support rb
153. A function of the hooking protrusions 155 will be
described later. And a discharge hole 156 1s formed 1inside
the fan module support rib 153.

Meanwhile, the sterilizing device 20 may include at least
a part or all of a front cover 21 which forms a front surface
thereof, a front frame 23 which 1s coupled to a rear surface
of the front cover, a front case 24 in which the front frame
23 1s coupled to a front surface thereof, a gmde ring 22
which surrounds an edge of the front surface of the front
case 24, a rear case 28 which 1s coupled to a rear surface of
the front case 24, a filter unit 25 which 1s located at a space
formed by coupling between the front case 24 and the rear
case 28 to purily the cooling air 1n the storage compartment,
a rear frame 26 which supports a rear surface of the filter unit
25, and a fan module 29 which 1s disposed at a rear of the
rear case 28 to suction the cooling air in the storage
compartment.

Specifically, the fan module 29 may include a fan 291, and
a fan housing 292 which surrounds the fan 291.

Also, a suction port 201 1s formed between an edge of the
front cover 21 and the edge of the front surface of the front
case 24, and the cooling air 1n the storage compartment
suctioned through the suction port 201 1s guided by the guide
ring 22, and purified while passing through the filter unit 25.
The suction port 201 1s formed 1n a band shape along an
outer edge of the front cover 21.

Also, a plurality of fastening hooks 211 are formed to
protrude from an edge of a rear surface of the front cover 21.
The plurality of fastening hooks 211 may be hooked to the
front frame 23. Since the front cover 21 1s disposed at a front
surface of the sterilizing device 20, internal elements of the
sterilizing device 20 may be prevented from being exposed
to a use’s view when the storage compartment door 1s
opened. Further, since the front cover 21 1s disposed at the
front surface of the sterilizing device 20, light emitted from
a light source module 27 1s prevented from being directly
radiated to the user’s eyes, and thus the user’s glaring may
be prevented.

Also, the filter unit 25 may have a structure 1n which a
plurality of photocatalytic filters and a plurality of deodor-
izing filters are arranged forward and backward. Specifi-
cally, the filter unit 25 may include a first photocatalytic
filter 251 through which the cooling air in the storage
compartment suctioned through the suction port 201 passes
first, a first deodorizing filter 252 and a second deodorizing
filter 253 through which the cooling air passed through the
first photocatalytic filter 251 passes in turn, and a second
photocatalytic filter 254 through which the cooling air
passed through the deodorizing filters passes finally.

The first photocatalytic filter 251 may be a prefilter which
filters dust of 100 m or more, and 1s a sterilizing filter of
which a surface 1s coated with a photocatalytic agent formed
of a copper-titanium oxide (CuTi10,), reacts with visible rays
emitted from the light source module 27, and thus removes
microbes contained in the cooling air. The {first photocata-
lytic filter 251 may be a prefilter having a pore specification
of 18*15/inch®, and a foreign substance having a relative

large volume contained 1n the cooling air may be primarily
filtered while passing through the first photocatalytic filter
251.
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Also, the plurality of deodorizing filters 252 and 253
including activated carbon are disposed at a rear of the first
photocatalytic filter 251, and remove odor contained in the
cooling air primarily sterilized while passing through the
first photocatalytic filter 251.

Also, each of the deodornizing filters 252 and 253 may
have a pore specification of 9%7/inch®. Since each of the
deodonzing filters 252 and 253 has a relatively greater pore
specification than that of the first photocatalytic filter 251,
the visible rays emitted from the light source module 27 may
be allowed to sufliciently reach the first photocatalytic filter
251. The 1nstallation number of the deodorizing filters 252
and 2353 i1s not limited to the embodiment, and may be
selected approprately in consideration of a specification of
the sterilizing device 20, required sterilizing ability and a
specification of the light source module 27.

Also, the second photocatalytic filter 254 may be disposed
at a rear of the second deodonizing filter 253. The cooling air
sterilized and deodorized while passing through the deodor-
izing filters 252 and 253 1s sterilized once more while
passing through the second photocatalytic filter 254.

Specifically, like the first photocatalytic filter 251, the
second photocatalytic filter 254 1s also coated with the
copper-titanium oxide. Since the second photocatalytic filter
254 1s located just 1n front of the light source module 27, a
nonwoven lilter may be applied so that light emitted from
the light source module 27 1s radiated as much as possible.
Further, 1n order to enable the visible rays to reach the first
photocatalytic filter 251 located at the farthest side from the
light source module 27, a nonwoven air filter may be
applied. And the second photocatalytic filter 254 has an
ability to remove harmiul microbes including bacteria hav-
ing a size ol 2.5 m or more.

Also, a concentration of the photocatalytic agent coated
on the first photocatalytic filter 251 may be diflerent from
that of the photocatalytic agent coated on the second pho-
tocatalytic filter 254. For example, since an amount of
visible rays relatively smaller than that of visible rays
radiated to the second photocatalytic filter 254 1s radiated to
the first photocatalytic filter 251, the concentration of the
photocatalytic agent coated on the first photocatalytic filter
251 may be set lower than that of the photocatalytic agent
coated on the second photocatalytic filter 254.

Hereinafter, each of elements forming the sterilizing
device will be described in detail with reference to the
drawings.

FI1G. 4 15 a perspective view of the guide ring forming the
sterilizing device according to the embodiment of the pres-
ent 1nvention.

Referring to FIG. 4, the guide ring 22 of the sterilizing
device 20 according to the embodiment of the present
invention may be formed in a band shape having a prede-
termined width.

Specifically, the guide ring 22 may include a front surface
portion 221 and a rear surface portion 222. The front surface
portion 221 may include a non-inclined portion 221a which
has a predetermined width from an outer edge of the guide
ring 22 toward a center thereof, and an inclined portion 2215
which has a width from an inner end of the non-inclined
portion 221a to an 1nner edge of the guide ring 22.

The inclined portion 2215 1s formed so that the guide ring
22 1s gradually inclined toward the rear surface portion 222
of the guide ring 22 1n a direction toward the inner edge of
the guide ring 22, and thus the cooling air 1n the storage
compartment suctioned through the suction port 201 may be
smoothly guided to the filter umt 25.
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Also, a plurality of fastening hooks 223 protrude from a
rear surface of the guide ring 22. The plurality of fastening
hooks 223 may be mserted 1nto the front surface of the front
case 24. That 1s, the guide ring 22 may be fixed to and
installed at the front surface of the front case 24 by the
plurality of fastening hooks 223.

FIG. 5 15 a perspective view of the front case forming the
sterilizing device according to the embodiment of the pres-
ent 1nvention.

Referring to FIG. 3, the front case 24 of the sterilizing
device 20 according to the embodiment of the present
invention may include a side surface portion 241, and a
guide ring seating portion 242 which 1s formed at a front
surface of the side surface portion 241.

Specifically, the front frame 23 1s put on the front surface
of the front case 24. And as 1llustrated in the cross-sectional
view of FIG. 3, a part of the guide ring 22 is seated on the
guide ring seating portion 242, and the remaining part
thereof 1s 1n contact with an edge of a front surface of the
front frame 23. Therefore, the front cover 23 may be
prevented by the guide ring 22 from being separated toward
a front of the sterilizing device 20.

More specifically, the guide ring seating portion 242 1s
formed at a location which 1s spaced backward from a front
end of the side surface portion 241 at a predetermined
interval. Therefore, when the guide ring 22 1s seated on the
guide ring seating portion 242, a front surface of the guide
ring 22 and the front end of the side surface portion 241 may
be substantially located on the same plane.

Also, a plurality of gmide ring fastening portions 244 are
formed at the guide ring seating portion 242 1n the form of
grooves or holes, and the fastening hooks 223 of the guide
ring 22 are inserted into the guide ring fastening portions
244,

Also, one or a plurality of fastening bosses 243 may be
formed to extend from a rear surface of the guide ring
seating portion 242 or an inner circumierential surface of the
side surface portion 241.

FIG. 6 1s a perspective view of the front frame forming the
sterilizing device according to the embodiment of the pres-
ent 1nvention.

Retferring to FIG. 6, the front frame 23 1s located at the
front surface of the front case 24 (referring to FIG. 5).

Specifically, the front frame 23 may include a band-
shaped outer r1b 231, a band-shaped inner rib 232 which 1s
formed 1nside the outer rib 231, and a plurality of connection
ribs 233 which connect the inner rib 232 with the outer rib
231.

Also, a plurality of fastening ends 236 may be formed to
protrude from an edge of a rear surface of the outer rib 231.
And a plurality of front cover fastening portions 232a may
be formed at the mner rib 232 1n the form of grooves or
holes. And the fasteming hooks 211 of the front cover 21 are
inserted into the front cover fastening portions 232a, and
thus the front cover 21 1s fixed to the front frame 23.

And an outer suction port 234 1s formed between the inner
rib 232 and the outer rib 231. The outer suction port 234 may
be divided into a plurality of suction ports by the connection
ribs 233. And by forming the connection ribs 233 and the
iner rib 232, the filter unit 25 may be prevented from being
separated forward.

Also, a central suction port 235 1s formed 1nside the inner
rib 232.

FIG. 7 1s a perspective view of the rear frame forming the
sterilizing device according to the embodiment of the pres-
ent 1nvention.
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Referring to FIG. 7, the rear frame 26 of the sterilizing
device 20 according to the embodiment of the present
invention may be fixed to a rear surface of the front frame
23.

Specifically, the rear frame 26 may include a frame body
261 which surrounds an edge of the filter unit 25, a plurality
of fastenming hooks 264 which extend from an 1nner edge of
a Tront surface of the frame body 261 toward a center of the
frame body 261, a filter seating portion 262 which extends
from an 1nner edge of a rear surface of the frame body 261
in a predetermined width and enables the filter unit 25 to be
seated thereon, and a separation preventing rib 263 which
connects the adjacent filter seating portions 262.

More specifically, a fastening groove 2635 may be formed
at an outer circumierential surface thereof close to a front
end of the frame body 261, and the fastening end 236 of the
front frame 23 may be inserted into the fasteming groove
265. In addition, the fastening hooks 264 may be hooked to
an ner edge of the outer rib 231, and thus the rear frame
26 may be stably coupled to the front frame 23. And the filter
unit 25 1s accommodated 1n an internal space formed by
coupling the front frame 23 with the rear frame 26.

Also, since the separation preventing rib 263 1s formed at
an edge side of the rear frame 26, the cooling air in the
storage compartment passing through the filter unit 25 may
be guided toward the fan module 29.

Furthermore, the separation preventing rib 263 does not
extend vertically or horizontally, but extends to be inclined.
This 1s to prevent the light emitted from the light source
module 27 from being shielded because the light source
module 27 1s disposed to be inclined.

FIG. 8 1s a perspective view of the light source module
forming the sterilizing device according to the embodiment
of the present mvention, FIG. 9 1s a view illustrating an
arrangement state of the rear frame and the light source
module, and FIG. 10 1s a view 1illustrating light distribution
of visible rays emitted from the light source module to a
filter unat.

First, referring to FIG. 8, the light source module 27
according to the embodiment of the present invention may
include a substrate portion 271, a plurality of light emitting
clements 272 which are disposed on a front surface of the
substrate portion 271 at a predetermined interval, and a
control box 273 which is installed at an edge of a rear surface
of the substrate portion 271.

The substrate portion 271 1s not disposed 1n parallel with
a horizontal side or a vertical side of the filter module 25, but
1s disposed to be inclined diagonally, and thus the light
emitted from the light emitting elements 272 may be radi-
ated to the second photocatalytic filter 254 as much as
possible. This 1s because a sterilizing effect 1s maximized as
a light distribution area of the light radiated to the second
photocatalytic filter 254 1s increased.

It 1s effective that the substrate portion 271 1s inclined
within an angular range of about 20 to 45 degrees with
respect to the horizontal side of the filter module 285.
Preferably, the substrate portion 271 may be disposed to be
inclined at an angle of about 25 degree.

Also, the light emitting elements 272 may be LED ele-
ments which emit the visible rays having a wavelength of
400 to 700 nm. Preferably, they may be the LED eclements
which emit the visible rays having a wavelength of 400 to
450 nm.

Also, to equalize and maximize the light distribution, the
LED light emitting elements 272 may be chip-on-board type
LED light emitting elements which Lambertian-emit the
visible rays.
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Meanwhile, as 1illustrated in FIG. 10, as a distance
between the filter and the light source 1s increased, 1t 1s
advantageous 1n an aspect that the light distribution area 1s
widened, but there are some disadvantages that an intensity
of the visible rays reaching the photocatalytic filter becomes
weak and an entire thickness of the sterilizing device 20 1s
increased. In consideration of the two factors, a proper
distance between the filter and the light source may be 3 to
10 mm, preferably 9 mm. This has an advantage that the
distance between the filter and the light source can be
reduced further than that in an ultraviolet LED light source.

FIG. 11 1s a perspective view of the rear case forming the
sterilizing device according to the embodiment of the pres-
ent 1nvention.

Retferring to FIG. 11, the rear case may include a front
surface portion 281 which has a discharge port 284 formed
therein, and a side surface portion 282 which extends
backward along an outer edge of the front surface portion
281.

Specifically, a plurality of fastening hooks 286 may be
formed to protrude from a rear surface of the front surface
portion. The plurality of fastening hooks 286 may protrude
from points adjacent to an edge of the discharge port 284.

Also, a fastening hole 283 may be formed at each of
diagonal corners of the front surface portion 281 facing each
other. And fastening members (not shown) may pass through
the fastening holes 283, and then may be inserted into the
fastening bosses 243 which protrude from the rear surface of
the front case 24 corresponding to locations of the fastening
holes 283. Then, the rear case 28 1s fixed and coupled to the
front case 24.

Also, a substrate seating portion 283 1s formed to extend
from the edge of the discharge port 284 toward the edge of
the front surface portion 281. The substrate seating portion
2835 may be formed to be recessed in a depth corresponding
to a thickness of the substrate portion 271. When the
substrate portion 271 1s seated on the substrate seating
portion 285, mnstead of being fixed to the boss protruding
from the front surface portion 281, there 1s an advantage that
the distance between the filter and the light source may be
increased while the thickness of the sterilizing device 20 1s
not increased.

Also, 1t 1s natural that the substrate seating portion 285
extends to be inclined diagonally at the same angle as an
inclined angle of the substrate portion 271.

Also, a substrate fixing rib 287 for fixing and supporting
one end of the substrate portion 271 may be formed at one
end of the substrate seating portion 285 to protrude and be
bent. As illustrated 1n FI1G. 3, one end of the substrate portion
271 may be fixed and supported by the substrate fixing rib
287, and thus the substrate portion 271 may be prevented
from being separated forward.

Also, an elastic support rib 288 for fixing and supporting
the other end of the substrate portion 271 may be formed to
protrude from the other end of the substrate seating portion
285. As 1llustrated 1n the drawing, the elastic support rnib 288
1s curved 1n a U shape, and has a predetermined elastic force.
And a catching portion 288¢ 1s formed at an extending end
of the elastic support rib 288, and the other end of the
substrate portion 271 1s caught thereby.

Specifically, 1n order for the substrate portion 271 to be
seated on the substrate seating portion 285, one end of the
substrate portion 271 1s 1nserted into the substrate fixing rib
287, and then pushed toward a rear of the sterilizing device
20. Then, the other end of the substrate portion 271 elasti-
cally deforms the elastic support rib 288 while being moved
along an outer circumierential surface of the elastic support
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rib 288. And when the substrate portion 271 1s moved to the
catching portion 288a, the elastic support rib 288 1s returned
to an original state, and thus the other end of the substrate
portion 271 1s caught by the catching portion 288a, and not

10

a visual ray LED 1s used as the light source. As the result of
the experiment, the order of the inorganic photocatalysts
which have excellent sterilizing performance 1s as follows:
Cu>/Zn>Fe, Mn. Therefore, 1t 1s confirmed that an optimal
type of the photocatalyst 1s Cu+110.,,.

separated. d
Also, the rear case 28 1s seated on the rear case seating TARLF |
portion 152 formed at a front surface of the duct cover 15.
At the same time, the fastening hooks 286 which protrude Blue LED White LED
from a rear surface of the front surface portion 281 are |, filter type
caught by the hooking protrusions 155 protrusions 155 FIG. non- non-
2) which protrudes from an outer circumierential surface of lime  coating liquid type Pre  woven  Pre woven
the filter module support rib 153. Then, the rear case 28 1s 2 hr  Cu 2000 ppm + TiO,  99.98% 100% 99.96%  100%
stably fixed to the fan module support rib 153. ?‘%03 2000 ppm + 20557 100% - 91.55% 1007
: : vy : : 15 15
An air flow 1n the sterilizing device 20 having such a 7Zn 2000 ppm + TiO,  99.99%  100%  99.96%  100%
configuration will be described. The cooling air in the MH(PW;PTOSGT—U 2000 89.46% 100%  90.70%  100%
: : : ppm + Ti0O,
storage compartment 1s suctioned through the suction port Mn(precursor 2) 2000 89.02% 100%  88.95% 99.98%
201 formed along the outer edge of the front cover 21. ppm + Ti0;
: : Coe : : 4 hr Cu 2000 ppm + Ti10, 100%  100% 100% 100%
The suctioned cooling air 1s introduced 1nto the filter unit 20 Fe, O, 2000 90.81%  100% 09.67%  100%
25 through cooling air suction ports formed at the front ppm + TiO,
: s Zn 2000 ppm + TiO,  99.96%  —  99.97% -
?mface of the fI‘OI}’[ case. 24. And the cooling air }ntroduc?d Mu(precursor_ 1) 2000 99.94%  —  99.83% B
into the filter unmit 25 1s sterilized and deodorized while ppm + TiO,
passing through the photocatalytic filter and the deodorizing 55 Mn(pr E;PIOSDI_2) 2000 99.95% 99.88% —
: : _ ppm + Ti
filter. And the cooling air passed through the filter unit 235 .
passes through the rear case 28, and then 1s discharged to a o _ o _
: T Table 2 shows a result of an antimicrobial activity experi-
rear of the fan module 29. And the cooling air discharged to . : . :
| Fihe f dule 20 is ouided inside th 1 _ ment of the prefilter coated with a single visible ray catalytic
t:le rear ol the Tan mo .u € 22 1S guided mside the CFJO ‘mg air . material with respect to E. coli.
duct 16 through the discharge hole 156 hole 156 inside the In the result of the experiment, as shown in Table 2, it may
tan module support rib 153 rib 153, the cooling air supplied ~ be confirmed that the sterilizing performance of the
from the evaporator chamber and tlowing through the cool- Cu+T10,, photocatalytic filter 1s the most excellent.
TABLE 2
Experimental conditions
2 hr 4 hr
Classification First  Second  Third Average First Second Third  Fourth  Fifth  Average
T105 25,000 ppm +  99.99% 99.99% 99.95% 99.98% 100% 100% - - - 100%
Cu 2000 ppm
T105 25,000 ppm + 99.91% 99.93% - 090.92% 99.83% 99.76% 99.99% 99.83% 99.98% 99.89%
Cu 1,500 ppm +
Zn 500 ppm
T105 25,000 ppm +  99.83% 99.57% 99.39% 99.60% 100% 99.65% 99.95% 99.92% 100% 99.88%
Cu 1,000 ppm +
Zn 1,000 ppm
T10, 25,000 ppm + - - - - 09.88% 99.76% - - - 99.82%
Cu 500 ppm +
Zn 1,500 ppm
T105 25,000 ppm + - - - - 01.88% 58.85% - - - 75.35%
Mn(2) 2000 ppm
T105 25,000 ppm + 99.88% 99.51% - 09.70% 99.42% 99.29% - - - 99.36%
Cu 1,500 ppm +
Mn 500 ppm
T10, 25,000 ppm +  99.67% 97.47% 99.92% 99.02% 95.21% 98.24% - - - 96.73%
Cu 1,000 ppm +
Mn 1,000 ppm
T10, 25,000 ppm +  99.88% 99.51% - 98.94% - - - - - -
Cu 500 ppm +
Mn 1,500 ppm
ing air duct 16 and the cooling air passed through the Table 3 shows a result of the antimicrobial activity
sterilizing device 20 are mixed and then discharged again to experiment according to a concentration of a copper or zinc
the storage compartment. o5 photocatalytic material, and 1t may be confirmed that the

Table 1 shows a result of a sterilizing performance experi-
ment according to a type of an inorganic photocatalyst while

copper has more excellent antimicrobial activity than the
Z1nc.
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TABLE 3
The number of experiments
Classification First  Second  Third  Fourth  Fifth  Average
T10, +Cu 2,000 ppm E. coli 100%  100% 100%
25,000 ppm S. aureus 99.38% 99.65% 99.68% 99.16% 99.47%
S. typhimurium 97.75% 99.92% 99.85% 99.17%
K. prneumoniae 96.96% 99.98% 99.98% 98.97%
L. monocytogenes 99.33% 98.36% 98.76% 98.82%
3,000 ppm E. coli 100%  100% 100%
S. aureus 99.96% 99.91% 99.66% 98.58% 99.29% 99.48%
4,000 ppm E. coli 100%  100% 100%
S. aureus 100%  100% 100%  100% 100%
T10, +7Zn 2,000 ppm E. coli 99.42% 99.35% 99.88% 99.89% 99.84% 99.74%
25,000 ppm 3,000 ppm E. coli 08.88% 99.56% 99.28% — — 99.24%
4,000 ppm E. coli 99.35% 99.59% 99.56% 99.50%

Table 4 shows an examination result of the antimicrobial

activity experiment according to a concentration of the

titanium oxide (T10,).

Classification

Cu 2000 ppm + E. coli

Zn 500 ppm S. aureus
S. typhimurium
K. prneumoniae
L. monocvtogenes
Cu 2000 ppm + E. coli
Fe 500 ppm S. aureus
S. typhimurium
K. prneumoniae
L. monocytogenes
Cu 2000 ppm + E. coli
Ag 500 ppm S. aureus
S. typhimurium
K. pneumoniae
L. monocvtogenes

Table 5 shows a result of the antimicrobial activity
experiment according to a concentration of the titanium

TABLE 4

Although a few embodiments of the present immvention

have been shown and described, it would be appreciated by

those skilled 1n the art that changes may be made in these

Experimental conditions

2 hr
First Second Average
100% 100% 100%
100% 100% 100%
100% 99.95% 99.98%
100% 99.88% 99.94%
100% 99.88% 99.94%
100% 100% 100%
100% 100% 100%
99.97% 100% 99.99%
100% 100% 100%
100% 100% 100%

4 hr
First Second Third  Average
100% 100% 100% 100%
100% 100% 100% 100%
100% 99.98% 99.99% 99.99%
99.91% 100% 100% 99.97%
100% 99.99% 99.98% 99.99%
100% 100% 100% 100%
100% 100% 100% 100%
100% 99.98% 99.99% 99.99%
99.98% 100% 100% 99.99%
99.98% 100% 100% 99.99%
100% 100% - 100%
100% 100% - 100%
99.97% 100% - 99.99%
100% 99.96% - 99.98%
100% 100% - 100%

embodiments without departing from t
spirit of the invention, the scope of whic

claims and their equivalents.

oxide/copper. 45
TABLE 3
TiO, Cu
COIICCI1- COI1ICCI1- Stl'ﬂill
50
tration tration E. coli K. pneumoniae L. monocytogenes
K000 1000 100% 08.45% Q9.77%
1500 100% 99.38% 99.94%,
2000 100% 99.55% 099.96%
2500 100% 100% 100% 55
10000 2000 100% 100% 100%
3000 100% 100% 100%
15000 1R800 100% 100% 100%
2500 100% 100% 100%
3200 100% 09.95% 100%
16500 2000 100% 00.87% 99.94% 60
17000 2500 100% 99.99% 09 .99%,
20000 2000 100% 09 .88% 09.92%
3000 99.95% 99.95% 09.33%
21000 2000 100% 99.93% Q9 .77%
22000 2500 100% 99.75% 99.17%
25000 2000 100% 98.97% 98.82% 65

e principles and

1 1S defined 1n the

The mmvention claimed 1s:

1. A refrigerator comprising;

a cabinet having a storage compartment;

a door connected to the cabinet, and configured to open
and close the storage compartment;

a sterilizing device installed at a wall surface of the

storage compartment; and
a fan 1nstalled at the wall surface of the storage compart-

ment, and configured to cycle air in the storage com-
partment through the sterilizing device,
wherein the sterilizing device comprises:
a case;
a light source assembly which 1s installed inside the
case to emit visible rays; and
a filter assembly comprising:

a photocatalytic filter installed inside the case cor-
responding to a front of the light source assembly
and configured to react with the visible rays emut-
ted from the light source assembly to remove
germs; and

a deodonizing filter configured to absorb odor con-
tained 1n the air passing through the photocatalytic
filter,
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wherein the light source assembly comprises:

a substrate portion which 1s disposed to be inclined
at a predetermined angle greater than 0° and less
than 90° with respect to a horizontal line equally
dividing the photocatalytic filter 1n the case; and

a plurality of light emitting elements which are
arranged on the substrate portion at predetermined
intervals to discharge the visible rays, wherein the
fan 1s parallel to the filter assembly, and wherein
air 1s drawn through the filter assembly before
being drawn into the fan,

wherein the case comprises:

a rear case configured to be attached to the wall
surface of the storage compartment;

a front case attached to the rear case;

a guide ring detachably coupled to the front case;

a Tront frame detachably coupled to the front case;

a front cover detachably coupled to the front frame;
and

a rear frame provided between the front case and the
rear case and configured to support the filter
assembly.

2. The refrigerator of claim 1, wherein the light emitting
clements comprise an LED element which emaits the visible
rays having a wavelength of 400 to 760 nm.

3. The reirigerator of claim 2, wherein the LED element
comprises a chip-on-board type LED element.

4. The refngerator of claim 1, wherein the photocatalytic
filter comprises:

a first photocatalytic filter which 1s located at a location

farthest away from the light source; and

a second photocatalytic filter which 1s located at a location

closest to the fan,

wherein the deodorizing filter 1s disposed between the first

photocatalytic filter and the second photocatalytic filter.

5. The reirigerator of claim 4, wherein the deodorizing
filter comprises:

a first deodorizing filter which 1s located at a rear of the

first photocatalytic filter; and

a second deodorizing filter which 1s located between the

first deodorizing filter and the second photocatalytic
filter.

6. The refrigerator of claim 4, wherein a distance between
the light emitting element and the second photocatalytic
filter 1s within a range of 3 to 10 mm.

7. The reingerator of claim 6, wherein the distance
between the light emitting element and the second photo-
catalytic filter 1s 9 mm.

8. The refrigerator of claim 1, wherein an inclined angle
of the substrate portion 1s within a range of 0 to 45 degrees.

9. The refrigerator of claim 8, wherein the inclined angle
of the substrate portion 1s 25 degrees.

10. The reirigerator of claim 1, wherein a photocatalytic
agent coated on the photocatalytic filter comprises a copper-
titanium oxide (CuTi10,).

11. The reirigerator of claim 1, wherein the rear case
comprises a fixing rib and an elastic support rib provided
opposite each other across the rear case, and the substrate
portion 1s configured to be supported between the fixing rib
and the elastic support rib.

12. A refrigerator comprising:

a cabinet having a storage compartment;

a door connected to the cabinet and configured to open

and close the storage compartment;
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a sterilizer provided at a wall surface inside the storage

compartment; and

a fan provided adjacent to the sterilizer and configured to

cycle air from the storage compartment through the
sterilizer, wherein the sterilizer comprises:
a case;
a cover connected to the case and forming a suction
port between the cover and the case;
a light source which 1s 1nstalled 1nside the case to emat
visible rays; and
a filter comprising:
at least one photocatalytic filter installed inside the
case and configured to react with the visible rays
emitted from the light source; and
at least one deodorizing filter provided adjacent to
the at least one photocatalytic filter, wherein the
light source comprises:

a substrate which 1s inclined at a predetermined
angle greater than 0° and less than 90° with
respect to a horizontal line equally dividing the
photocatalytic filter in the case; and

a plurality of light emitting elements which are
arranged on the substrate at predetermined
intervals and face the at least one photocatalytic
filter,

wherein the case comprises:

a rear case configured to be attached to the wall
surface of the storage compartment;

a front case attached to the rear case;

a guide ring detachably coupled to the front case;

a front frame detachably coupled to the front case;
and

a rear frame provided between the front case and the
rear case and configured to support the filter.

13. The refnigerator of claim 12, wherein the cover 1s
configured to block the plurality of light emitting elements
from being visible to an outside of the refrigerator.

14. The reingerator of claim 12, wherein the fan 1s
parallel to the filter and the cover.

15. The reirnigerator of claim 12, wherein the at least one
photocatalytic filter comprises:

a first photocatalytic filter located at a location farthest

away from the light source; and

a second photocatalytic filter which 1s located at a location

closest to the fan,

wherein the deodorizing filter 1s disposed between the first

photocatalytic filter and the second photocatalytic filter.

16. The refrigerator of claim 135, wherein the deodorizing
filter comprises:

a first deodonzing filter which 1s located at a rear of the

first photocatalytic filter; and

a second deodorizing filter which 1s located between the

first deodorizing filter and the second photocatalytic
filter.

17. The reingerator of claim 12, wherein the fan 1s
configured to suck air from the storage compartment through
the filter and discharge the air into a cooling air duct.

18. The reirigerator of claim 12, wherein the rear case
comprises a fixing rib and an elastic support rib provided
opposite each other across the rear case, and the substrate 1s
configured to be supported between the fixing rib and the
clastic support rib.
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